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Pratiminary Spst.

MITSUBISH! LSls

(Aov. 5.0) M5M4V161 65BJ,TP-6,-7,—8,—6S,-7S,‘83

HYPEF. PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

DESCRIPTION
This is a tamily ot 1048576-v.ord by 16-bit dynamic

RAMS, fabricated with the high pertormance CMOS
process,and is ideal for large-ciipacity memory systems
where high speed, low powe  dissipation , and low
costs are essential.

The use of double-layer aluminum process combined
with triple-well CMOS technology and a
single-transistor dynamic storage stacked capacitor
cell provide high circuit dersity at reduced costs.
Multiplexed address inputs pe-mit both a reduction in
pins and an increase in system densities.

FEATURES
FEE CAS Address| OF Cycle Power
access | access access dissi
Type name time time  time time time tion
max.ns) {{(max.ns} (max.ns) KMax.ns) fmin.ns) (typ.mW)
M5M4V161658XX-6,65 60 15 30 15 104 285
M5M4V16165BXX-7,7S| 70 20 35 20 124 255
M5M4V16165BXX-8,8S 80 20 : 40 20 144 225
XX=J, TP

e®Standard 42 pin SOJ,50 pin T:30P

®Single 3.3V £0.3V supply

® ow stand-by power dissipation
1.8mW (Max) *** e

®| ow operating power dissipa ion
M5M4V16165Bxx- 6,6S---------cceun-
M5M4V16165Bxx- 7,7S------=nwuemvne
M5M4V161658xx- 8,85------- EREEEEEY

** CMOS Irput level

345.0mW (Max)
310.0mW (Max)
270.0mW (Max)

eHyper-page mode , Read-moc i1y~write_,ﬁ5-omy refresh
CAS before RAS refresh, Hidiien refresh capabilities

e Early-write mode and OE to control output butier impedance
All inputs, output TTL compa .ible and low capacitance

®4096 refresh cycles every 64r1s (Ao ~An)

APPLICATION

Main memory unit tor compu ers, Microcomptiter memory,
Refresh memory for CRT

PIN DESCRIPTION

Pin Name |Function

Ao-An Address Inpt ts
DQi1-DQhs |Data Inputs : Outputs
RAS Row Addres: Strobe Input
OCAS Upper Bite Control

Column Addiess Strobe Input
{CAS Lower Bite Control

Column Add ess Strobe Input |

w Write Contre Input

GE Output Enab e Input

Vee Power Supply (+3.3V) 7]
Vss Ground (0V) 7]

PIN CONFIGURATION ( TOP VIEW)

Vee -/ 2lVss
D[] Filoais
DQ2[5] faloQ1s
DO3[T] FelpQ14
DQ4[T] joQ13
vee [f] [i7]Vss
pas[] E :]D012
poslE] = Fs]oa11
pa7 ] H Fdoaqio
pas 5] s F3 oo
Nl @ B2]NC
NC [Z] D 3] CCAS
we & [
RAS[7] < =]0E
Al 28] A9
A10 E 77) A8
A0 [7] 7] A7
A1 % 23] AS
A2 5
a3 E] 42PN :i
vee ] 22] Vss

Outline 42P0OK (400mil SOJ)

Vee [[] \/ [s0]Vss
DO [%]DQ16
DQ2[3] «]Da1s
pas 7] 7]DQ14
DQ4 ] ] DQ13
Vee [F] []Vss
0Qs [7] mlei
pas 5] = =]0Q11
pQ7 [7] 0 Fz]nQto
Das [i7] E [FIpa9
NC [i] < RINC
12 - )
o
13 b »
" 8 n
NeRl @ [N
NC [i5] — 5] LCAS
wE ¢ Rk
RAS [E] 3] GE
A1 [E] 7] A9
A10 [F] 7] A8
A0 [ ] A7
Al ] ] A6
A2 (5] 5] AS
A3 ] 50pin  [F]aq
Vee B3] %] Vss

Qutline 50P3W-L (400mil TSCP Normal Bend)
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Preliminary Spec. MITSUBISHI LSis

7 M5M4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

FUNCTION a number of other functions, e.g., hyper page mode,
The M5M4V16165BJ, TP provid:, in addition RAS only relresh, and delayed-write. The input conditions
to normal read, write, and read-modify-write operations, tor each are shown in Table 1.

Table 1 Input conditions for each mode

Operation _. — __'"PU'S — — InputOutput
RA LCAS UCAS W OE DQ1-008 [DQ9-DQ16
Lower byte Read ACT ACT NAC NAC ACT DouT OPN
Upper byte Read ACT NAC ACT NAC ACT OPN DOUT
Word Read ACT ACT ACT NAC ACT pout DouT
Lower Byte Write ACT ACT NAC ACT NAC DIN ONC
Upper Byte Write ACT NAC ACT ACT NAC DNC DIN
Word write ACT ACT ACT ACT NAC DIN DIN
RASonly refresh ACT NAC NAC DNC ONC OPN OPN
Hidden refresh ACT ACT ACT NAC ACT DOUTY DOUT
CES before AXS refresh AC ACT ACT DNC ONC OPN OPN
Standby NA DNC DNC DNC DNC OPN OPN

Note : ACT : active, NAC : nonactive, DNt :don 1care, VLD : valid, VD : Invalid APD : applied, OPN : open

BLOCK DIAGRAM
ROW ADDRESS Vee (3.3V)
STROBE INPUT RAS 1 CLOCK GENERATOR
LOWER BYTE CONTROL P
COLUMN ADDRESS STROBE INPUT LCAS\/ [— 4 CIRCUIT Vas (ov)
T o0
UPPER BYTE CONTROL -—C,__A LOWER wZ o l— |
COLUMMN AODRESS STROE inpuT UCAS ‘jD_“* T oW
o w DQ1
=0 2
WRITECONTROL o -[" ) UPPER e"a X 0c2
INPUT e T ' ¢ | Lowerpara
L : ' INPUTS / QUTPUTS
gze] | |
Lt $08 ! !
l Eak <> )oas
\ B33
-0
AQ-A7
4o s - COLUMN DECODER
A1 — * ............... + E z &, —
>4 & W
A2 ] St DQ9
SENSE REFRESH 583
A3 (1 \ AMPUIFER & | /0 CONTROL [ ] £ = ; 0010
A (J-—a—3 i o T : ¢ | upPER DATA
AS — - < | hd . ! [ NPUTS/OUTPUTS
ADDRESS INPUTS < O w il a5 o : :
A6 ] o a | w -4 : '
w o | a Ow
e B & a | MEMORY CELL e T DO16
A7 »1Z52e-} 8 |t S
gl an] 8 It (167772168I1TS) =3
AB [ - < | =z : Er=-}
A9 P Q ;
210C ) ] o OF OUTPUT ENABLE
A\
Al S INPUT
2
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Prelitningry Spat.

MITSUBISHI LSIs

(Rev. 3.0) M5M4V1 6'1 658J’TP-6,—7,-8,—6S,"7S,"8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbot Parariater Conditions Ratings Unit
Vee Supply vollage -0.5~4.86 v
Vi Input voltage With respect to Vss -0.5~4.6 v
vo Output voltage -0.5~4.6 v
io Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating tamperature 0~ 70 K
Tstg Storage temperature -65~ 150 ‘c
RECOMMENDED OPERA TING CONDITIONS (Ta=0~ 70°C, unless otherwise noted) (Note 1)
Symbol P t Limits Unit
” n
ymbo aram-er Min Nom Max
Vee Supply voltage 3.0 3.3 3.6 v
Vss Supply voltage 0 Q 0 v
Vin High-level Input voltag¢, all inputs 20 Vee+0.2 \
ViL Low-level input voltage all lnputs -0.3 0.8 v
Note 1 : All voltage values are with respect to Vss
ELECTRICAL CHARACTERISTICS (Ta=0~ 70°C, Vec=3.3V 0.3V, Vss=0V, unless otherwise noted) {Note 2)
Limits
Symbol Paramter Test condlitlons Unit
Min Typ Max
VoH High-level outpul voltaije lon=-2.0mA 24 Vee v
Vou Low-laevel output voltace lot=2.0mA ) 0.4 v
loz Off-state output curren Q floating 0V SVourS 3.3V -5 5 u A
1 Input current OVSViN S 3.6V, Other Inputs pins=0V -5 § HA
Average supply current MSM4V161658-5,65 RAS, CAS cycling 95
et (av) from Vce operating M5M4V16165B-7,7S {Re=twe=min. 85 mA
output open
{Note 3,4 5) [M5M4V161656-3,8S 75
Suppl " v tand-by (Nota 6) RAS= CAS =Vix. output open 2 A
Ice2 u currant from Vec |, stand- ote ti e m
Py Y RAS=z CAS&Vec-0.2V 0.5
M5MAaV161658-5,6S | — JR— 95
::::’f:csr:‘:r‘::hf:"°"' RAS cycling, CAS= Vi
lees av) 9 M5MaV161658-7,75 | tre=min. 85 mA
output open
{Note :,5) |[M5M4V16165B-3,85 75
M5M4V16165B-6,6S — J—
Average supply current RAS=ViL.CAS cycling 115
lecaav) :om V:c Mod M5M4V16165B-7,7S | tec=min. 100 mA
yper-Page-Mode
(Note 3.4 5) [M5M4V161658-8,85 | O11PY! OPen 85
M5M4V161658-6,6S | —— — 95
Average supply current TAS belore RAS refresh cycling
lcceav) framVee M5M4aV161658-7,7S | tre=min. a5 mA
CAS befora RAS refresth output open
mode (Note 3) |M5M4V161658.8,8S 75
Note 2: Current flowing into an IC Is >ositive, out is negatlve.
3:1ce1 (AV), lee3 (AV) and lccd AV) are dependent on cycle rate. Maximum current is measured at the fasfest cycle rate.
4: lce1 (AV) and lecdq (AV) are d :pendent on output loading. Specitled values are obtalned with the outputl open.
5: Column Address can be cha \ged once or less while RAS=ViL and LCAS/UCAS=Vix,
3
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Praliminary Spao. ' MITSUBISHI LSIs

{Rav. 3.0) M5M4V16165BJ’TP-6,-7,'8,‘68,'7S;

-85

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM
CAPACITANCE (Ta=0~ 70°C, V:c=3.3V *0.3V, Vs5=0V, unless otherwise noted)
Limits
Symbal Parame er Test conditions i Tve Max Unit
Cl) Input capacltance, |y \14v1616584, TP 5 pF
address Iinputs
— Vi=Vss

Ci (06 Input capacitance, OE injiut 1= 1MHZ 7 pF

Ciw Input capacltance, write «.ontrol input Vi=25mVrms 7 pF

Ci (RAS) Input capacitance, RAS Input 7 pF

Ct (CAS) Input capacitance, CAS lnput 7 pF

Ci1/0 Input/Output capacitance, data ports 8 pF

SWITCHING CHARACTERISTICS (Ta=0~ 70°C, Vee = 5V £ 10%, Vss=0V, unless otherwise noted ,see notes 6,14,15)
Limits |
Symbol paramater M5M4V16165B-6,65M5MaV16165B-7,75M5Mav161658-8.88| unn
Min Max Min Max Min Max

tcac Access time from CAS {Note 7,8) 15 20 20 ns
tRAC Access time from RAS {Note 7.9) 50 70 80 ns
taa Column address access time (Note 7,10) 30 as 40 ns
tcPa Access time from CAS pricharge {Note 7,11} 35 40 45 ns
toEA Access lime from OE {Note 7) 15 20 20 ns
toHc Output hold time from C£S H s 5 ns
toHR Output hold time from RZ S {Note 13) 5 5 5 ns
tcLz Output low impedance tinie trom CAS low (Note 7) 5 5 5 ns
toez Output disable time after JE high (Note 12) 15 20 20 ns
tWEz Output disable 1lma after #E high {Note 12) 15 20 20 ns
toFF Output disable tima after SAS high {Nate 12,13} 15 20 20 ns
tREZ Output disable time atter RAS high (Note 12,13) 15 20 20 ns

Note 6: An inilal pause of 500 u s Is rec.uired after power-up followed by a minimum of eight inltiallzation cycles {any combinatlon of cycles

cantaining a RAS clock such a Ei—l-\g'—Only refresh].
Note the RAS may be cycled diiring the inltlal pause . And any 8 RAS or mc‘xs—cycles are required after prolonged periods
(greater than 64 ms) of RAS In: ctivity belore proper device operation Is achleved.
7: Measured with a load circult eq zlvalent to VOH=2.4V(IOH=-2mA) / VOL=0.4V(IOL=-2mA) load 100pF.
The referance leveis for measui ing ot output signais are 2.0V(VOH) and 0.8V(VOL).
: Assumes that tRcp & trRcoimax)alid t45¢ 2tAscimar) and tcep z tCP(man).

o o

tRac will Increase by amount thi 1 treo exceeds the value shown.
10: Assumes that 1RADZ tRADmax) @i 1d 1ASC SLASCIman).

11: Assumes that tcp StcPimax) and tasc 2 LASCiman.

: Assumaes that tRCD & tRCD(max) ar ¢ 1RAD S tAAD(max). If 1RCO OTtRAD IS greater than the maximum recommended vaiue shown In this table,

12: tOEZ (max) ,IWE2(max) 10FF(max) and  Rez(max)defines the 1ime at which the output achievas the high impedance state ( four S1 £10 uAl)

and is not reference to VOHmin} o1 VOL{max)
13: Output is disabled aher both R i5 and CAS go 10 high.
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Preliminary Spat. MITSUBISHI LSls

(Aev. 3.9 MEMZV 161 65BJ,TP-6,-7,-8,-6S5,-7S,-8S

HYPEF. PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

TIMING REQUIREMENTS (Fcr Read, Write, Read-Modify-Write ,Refresh, and Hyper-Page Mode Cycles)

(Ta=0 ~70C, Vecc = 5V £10%, Vss=0V, Lnless otherwise noted See notes 14,15)

Limits I
Symbol Parameter M5M4V161656-6,65M5M4V16165B.7,7SM5M4aV161655-8,85] unit
Min Max Min Max Min Max
tREF Refresh cycle time 64 64 64 ms
tRP RAS high pulse width 40 50 60 ns
tRCD | Delay time, RAS low to CAS low (Note16) -~ 20 38 20 42 20 42 ns
tcRP  |Delay time, CAS high to RAS 1 »w 5 5 5 ns
tRPC Delay time, RAS high to CAS | w 0 0 [} ns
teen CAS high pulse width 10 13 13 ns
tRAD Column address delay time from R AS low (Nota17) 15 30 15 35 15 40 ns
tASR Row address setup time belor2 RAS low [} (] 0 ns
tasc Column address setup time before TAS low {Note18) 0 13 0 13 0 13 ns
tRAH Row addraess hold ime after FAS low 10 . 10 10 ns
tcakH Column address hold time attir CAS low 10 10 10 ns
tozc Delay time, data to CAS iow (Note19) 0 0 [i} ns
tozo Delay time, data to OE low (Note19) 0 0 0 ns
tRDD Delay time, RAS high 1o data (Note20) 15 20 26 ns
tcoo Delay time, CAS high 1o data (Note20) 15 20 20 ns
topo Delay time, OE high to data {Note2C) 15 20 20 ns
tt Transition time (Note21} 1 50 1 50 1 50 - ns

Note 14: The timing requirements are as: umed {1 =2ns.

15: Vingmin) and ViLimax) are reference levels for measuring timing of Input signals.

16: treoiman) Is speclfied as a referer ce point only. It {Rc3 Is less than tRCo(max), access time is tRac. I trco Is greater than tRCO(man), access
time Is contralled exclusively by tcacor taa

17: tRaD(man Is specitled as a referer ce paint only. If tRAy & tRAOman and tasc S tasciman, access time Is conirolled exclusively by taa

18: tascimam Is speclfied as a referer ce point only. I tRcn & tRCOImax) and 1ASC & 1asCimaxt. access time Is controlled exclusively by tcac.

19: Either tozc or tozo must ba satls! ad.

20: Either troo or 1cop of toop must ke satisfied.

21: tTls measured between ViHminy i nd Vi_(max).

Read and Refresh Cycles

Limits
Symbol Parameter M5M4V16165 B-5.65h5M4V1 61658-7,7S]M5M4aV16165B-8,85 Unit
Min Max Min Max Min Max
tRC Read cycle time 110 130 150 ns
tRas |RAS low puise width 60 10000 70 10000 80 10000 | ns
tcas CAS low pulse width 10 10000 13 10000 13 10000 ns
tcsH |CAS hold time atter RAS low 48 55 62 - ns
tRsH |RAS hold time atter CAS low 15 20 20 ns
tRcs |Read Setup time betore CAS low 0 . ] 0 ns
trRCH Read hotd time after CAS hign (Note 22) 0 0 1] ns
trRRH [Read hold time atter RAS hign (Note 22) 10 10 10 ns
tRAL |Column address to RAS hold timae 10 15 40 ns
tcAL |Column address to CAS holc tima 18 23 23 ns
tORH | RAS hold time atter OE low 15 20 20 ns
tocH |CAS hold time atter OF low 15 20 20 ns
Note 22: Either trcH or tRRH must be sati: fied for a read cycln.
5
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Proliminary Spao. MITSUBISHI LSIs

T MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPEI? PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Write Cycle (Early Write an Delayed Write)

Limits
Symbal Parameter M5M4V161658-6,65M5M4V161658-7,7SM5M4V161658-8,85 ynpy
Min Max Min Max Min Max
twe Write cycle time 110 130 150 ns
trRAs |RAS low pulse widih 60 | 10000 70 | 10000 go | 10000 | ns
{cAS |CAS low pulse width 10 10000 13 | 10000 13 | 10000 ns
tcsH |CAS hold time after RAS low 48 5 63 ns
tRSH |RAS hold time after CAS low 15 20 20 ns
twes  |Write setup time bafore CAS ow (Note 24) 0 0 [V} ns
twcH |Wrlte hold tima after CAS low 10 13 15 ns
tcwl | CAS hoid time after W iow 10 13 15 ns
tRWL |RAS hold time atter Wlow 10 13 15 : ns
twp Wrlte pulse width 10 13 15 ns
tos Data setup time before CAS I>w or W low ) ) P e
tOH Data hold time after CAS low ar W low 10 13 15 ns
Read-Write and Read-Modi y-Write Cycles
Limits
Symbol Parameter M5M4V16165B-6,65M5M4V16165B-7,7SM5M4V16165B-8,8S| ynit
Min Max Min Max Min Max

tRWC |Read write/read modity write cycie time (Notei3) 133 161 183 ns
tRAS |RAS low pulse width 89 10000 107 10000 126 10000 ns
tcAs |CAS low pulse width 44 10000 57 10000 66 10000 ns
tcsH [CAS hold time after RAS low 82 99 116 ns
tASH |RAS hold time atter CAS low 44 57 66 ns
tRCS |Read setup time before CAS law 0 0 0 ns
tCWD  |Delay time, CAS low to W o'/ {NoteZ4) 32 42 44 ns
tRWD |Delay time, RAS low to W lo' ¢ {NoteZ4) 77 92 107 ns
tAwD |Delay time, address to W lov {Notex4) 47 57 62 ns
tOEH |OE hold time attar W low 15 20 20 ns

Note 23: tawc is speclfled as tRWCmin)=t  AC(ma«)+100D(min)+tAWLImin)+1RPImMin)+ 41T,
24: twes, tcwo,tawp and tawo and tc >wo are spacitled as reference points only. f twcs2 twesiminy the cycle Is an early wrlle cycle
and the DQ plns wlll remaln hi ;h Impedance throughout the entire cycle. If 1cwDZ 1CWO(min), tAWD 2 LAWD (min), tAWD & LAWD(min) and
tcPwo & tcpwomin (for hyper pi ;je mode cycle only), the cycle Is a read-modify-write cycle and the DQ will contain the data read
from the salecled address. If r rithar of the above condillon (delayed write) of the DQ (at access time and untll CAS or OF
goes back to ViH) Is Indetermir sle.
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Praliminary Spec. MITSUBISHI LSIs

w29 MEMAV16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper page Mode Cycle (Read, F arly Write, Read-Write, Read-Modify-Write Cycle, o
, Read Write Mix Cycle, Hi-Z control by OE or W) (Note 25)

Limits |
Symbol Parametar J45MAV16165B-6,65M5MaV16165B8-7,7SM5M4V16165B-8,8S| Unit
Min Max Min Max Min Max
tHPC Hyper page mode read/write ¢ ycle time 25 30 30 ns
tHPRwWC | Hyper Page Mode read wrlte / read modily wrlite cycle time 66 79 88 ns
tooH Output hold time from CAS law 5 5 5 ns
tRAS RAT low pulse width for read wrlte cycle (Note26) 77 100000 92 100000 107 100000 ns
tcp CAS high puise width (Note27) 10 18 13 18 13 18 ns
tcpRH | RAS hold time atter CAS precharge 5 40 40 ns
tcPwD | Delay time, CAS precharge ta W low {Note24) 52 62 62 ns
tcHoL Hold time to malntain the dati Hi-Z untll CAS access 7 7 7 ns
toepe | OF Pulse Width (Hi-Z control) 7 7 7 . ns
tWPE ‘W Pulse Width (HI-Z control) 7 7 7 ns
tHCWD | Detay time, TAS low to W low _after read 32 42 52 ns
tHAWD Delay time, Address to Wlow after read 62 72 82 ns
tHPWO Delay time, TAS precharge tu Wiow alter read 72 82 92 ns
tHcop | Delay time, CAS low to OF hljh atter read 15 20 20 ns
tHAOD Delay time, Address to OF hiyjh after read 30 a5 15 ns
tHPOD Delay time, CAS precharge ta O high afier read 35 40 40 ns

Note 25: All previously specified timing re quiremaents and switching characteristics are applicable to their respective Hyper page modae cycle.
26: tRasimin) Is specifled as two cycle ;s of CAS Input are j.erformed.
27: tcpimax) Is specifled as a referenc 1 point only,

CAS before RAS Refresh Cycle (note27)

Limits I
Symbol Para meter 15MaV16165B-6,65M5M4V161658-7,795MaV161658-8.85| |t
Min Max Min Max Min Max
tesr CAS setup tima before RAS low 10 10 10 ns
tCHA CAS hold tlme after RAS low 10 15 15 ns

Note 28: Eight or more CAS before RAS :ycles Instead of eljhl RAS cycles are nacessary lor proper operation of CAS belore RAS refresh
mode.
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Praliminary Spac. MITSUBISHI LSis

50 MEMAV16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Timing Diagrams tote 29)

Read Cycle
tRC
. >
- VIH - "1
RAS \ / \
viL -
tcre | [T tRCD WwsH || tcRP
=™ -1 1CAS .
VIH - ¢ -
LCAS/UCAS \ /
VIL —
RAL .
(RAD - ICAL i R tASR
;é‘sg <ICAH - o>
~olomm oo VIO IO Tow
A0~A11 ADDRESS K;"}'){;{’;:;( ¢ .‘.w ADDRESS
1RCS {RRH
<] tRCH
w
t0ZC |«
{ROD| |
VIH LSRR, S TS oA Ao
DQ1~DQ16 » ¢ N i ‘-Q:? S
{INPUTS) ViL ﬁ{%}.ﬁ%} . ’?\ })\ (%’};‘% '4 Hi-Z \ o4 /\).Q:'{.E
e tREZ | |wez o
—cICAC o 1OFF
. L S “tonc|
— T 1OHR |¢ >
VOH-—
DQ1~DAQ16 " .
(uTPUTS) | H:-Z DATA VALID ‘}-Hn-z—
tRAC
o =
tDZ0 10EA
T 10CH -
— VIH- P A\ P
ot R e R SRR RRLRIEIN
viL =& \.:'\:>\'a +2 _,-\_J\_.-'._A_. KK A A)\»
—< 1ORH >
R Indicates the don't care input.
N WXL
010 29 SRR x’§ % VIH(min) = VINS VIH(max) or VIL(min)= VINS ViL(max)
Indicates the invalid output.
M 7 P
5 .
MITSUBISHI Mar. 1995

ELECTRIC



FPraliminary Spae.

MITSUBISHI LSIs

“3%  M5M4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Read Cycle

tRC .
— tRAS RP
- S —— L
R VIH - B
AAS \ \
viL — tCSH {CRP
)| e > e
eae | o 1RCD ] 1RSH -~
;-/_)\\
030
x"&’
L 1cas -
ViH —
UCAS : \ /
{or LCAS) ViL —
L tRAD ~ tRAL —
tASR
tASR tRAH, tasc {CAH
VIH—\"J'Z‘K. ROW COLUMN RN «'./’\622 ROW
AD~A11 WL — SRS sooRESS ADDRESS U LIRS SO )| ADDRESS
tRAH
{RCS
l 1RCH
— VIH=TF S o7 = T o
W otetelote e tetetetale: R ¢
il — CSR LX KRR LKL
b 30 3 5 525 3 533X XXX S 32 3¢ ¢ b 3¢ e ¢ ¢ %3¢
oo s
tor DA9~0DQ16) -<':-;>"S-\ et b Y 2 P Ty e Ny Ve eV Wk
{INPUTS) N A e e N T T e e N N /{-
DO1~D08
(or DQ9~DQ16)
{OUTPUTS) ‘oo
tRDD
DQ9~DQ16
(or DQ1~DQB)
(INPUTS) Wez|
1OHR le—> twez
DQ9~DQA16
{or DQ1 ~DQB)
(OUTPUTS)
9
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Preliminary Spac. MITSUBISH! LSIs

7% MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT { 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Early Write Cycle

twc

T S
tRAS | |_IRP

VIH - R
RAS \ /

VIL ~

- tcsH .
teral [ tACD {RSH > |, 'eRP
r" o il tcAs .
LCAS/UCAS \ ]
I.
tASR
pe—=
M EPRLLY LASC ool tCAH
ROW 5_\, . COLUMN /&) ROW
AO~A11 ADDRESS LN ADDRESS AR ADDRESS
| ANy e e X K
_W_ VIH = Tl o R W0\ T LR ,%,«., T al o w o a a A W
oK
tDS pe—>] |-z J—
- VIH— 3 IR > ETE v T

i O

VIL - % e -\_,- 90 0 0 00 e ,\_,\. e ._A_, $ ..,' ,\‘, _, \_4\.)\. o0 .,\\

o1~pa1g  YOH- .

o Hi-Z

(OUTPUTS)
vou-—

YoV ATTY, N

b ") 1~¢ \.’\ O N N N N N N S N N N W A A N NP P P - e
: 0N - l't ) - N NP NP, &
oE 5 ,>>>> X ,.m»b RSB hw
Redels R % 2R S SN NN IR

ok n----nn.-... T S g
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Preliminary Spae. MITSUBISHI LSls

™2 M5M4V16165BJ,TP-6,-7,-8,-65,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Early Write Cycle We
e -
tRAS tRP
—— S S
VIH— h!
RAS \ /
ViL —
tCSH
— 4
{RCD — tASH -
ICES
(or UCAS)
(CRP
tCAS
UCAS \ . /
(or LCAS)
1ASR
N tRAH {ASC I tCAH >
aow COLUMN ROW
A0~ A11 ADORESS ADDRESS ADDRESS
twCH -
w \ 25 -’><§ ’>N>-?\<W 2
£ SRS S G S G O O
DQ1~Da8 RARR %QV
(or DQ9~DQ16) ' '%\ %
(INPUTS) ){ >
DQ1~DQ8 VOH-—
{or DQ9~ DQ16) Hi-Z
{OUTPUTS) voL -
DK
tOS Je—a] [

DQ9~DQ16 ViH =" v .2 %
e ot 7w

oroooon | SR DATA VAL S

>, g G N :. \ ! .,

(INPUTS) VIL — 2

DQ9~DQ16 VOH—
(or DQY ~DQB) Hi-Z
(OUTPUTS) VoL -

11
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Preliminary Spee.

MITSUBISHI LSis

Tt MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Delayed Write Cycle

D
>
[

LCAS /UCAS

A0~ A11

g

DQ1~DQ16
(INPUTS)

DQ1~DQ16
(OUTPUTS)

twc
< P
1RAS ] |
VIH ~ —_1\ /
viL - ' \_
tCSH (.| tcre
L tRCD tRSH i
{CAS -
Y /
> {RAH {CAH
Juay| tASC fe—>] e E {ASR
ROW o COLUMN XN RN -:‘;89( ROW
tCWL
tRCS IRWL .
twe
twen -
tozc ws|| on
' e
VIH - 2t N , 7 N ~ 0 oy 7 7 - o
R i g
VIL — QR e o e o, ) 80 NSRRI
oLz
VOH— —
: Hi-2 N5 Hi-Z
XY '
voL— A
tOEH
kDzO HItOEZ
~—>{tooo
VIH - X

\,

VIl = R e el el

-
b

12
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Prolitninary Spac.

MITSUBISHI LSIs

e 20 MEMAV16165BJ, TP-6,-7,-8,-6S,-7S,-8S

HYPERR PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Delayed Write Cycle | __ twe -
L tRAS L.
VIH- M
RAS \ \
viL —
L tCSH
tCI3P| L tRCD {RSH —
o~ —m —_— s —_——
CAS
(or UCAS)
\CRP
1cAS
UCAS \ /
(or LCAS) N
tASR IRAH {CAH
— > tASC [e—»] | - tASR
ROW COLUMN W)ﬁ‘;{)ix RS, ROW
Ao~A11 aooress aooness  INCRAOIOACKITIGCN ADDRESS
tCWL
tRWL
twp
. TR
W \ |/ RIS
k “:’\::'}\)*.’ S Ny o N N N N N N %
DQ1~DQ8 VIH = o o o o e o R A o o, TR Ve TN
et eiatatetntetatetataintoteotelets! eeiaieialeleloslii elshitanaeiaiieioieieieiaeiate
{or DQI~DQ16) B s e e etk bt et el R R A e L e e e e 200
(INPUTS) VIL = 2SR LN S o X _,\.,-?5 }?«)’ R (e e _,'?. R R ,x,,?, SRS TS S S G S 4L S !
DQ1~DQ8 .
(or DQI~DQ16) Hi-Z
(OUTPUTS)
twCH
— o
10zC
i llfv_ tDH
DQ9~DQ16 VIH = 500 R 3 7t s P N X DATA
(0rDa1~008) | SESISITINIRRRLRIR) Hiz—gX VAl
(INPUTS) VL — e oSt el 3o o et Jet W0 et e e e, e W, >
tcLz
DQ9~DQ16  YOH- —
(or DQ1 ~DCB) Hi-Z <// % /} Hi-Z
(OUTPUTS)  voL-— s
1OEH
\DZO - tOEZ
<—.1tooo
T S e S S A S A S A . TP . PN N ’ ~, e
_ VIH = R e, w0 m o e PO s )5_,‘- )-5_}5_)5.,-’) Q! 3-’.")-’>} X)‘))) > XA
OE DS IIIRTINEN : el >'>§>>\ % >>>\ &

13
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Pragiiminary Spac.

{Rav. 3.0)

MITSUBISHI LSlIs

M5M«V16165BJ,TP-6,-7,-8,-6S5,-75,-8S

HYPEF: FAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

tRWC
—— >
{RAS - IRP
VIH - .
RAS \ /
viL ~
tcsH tCRP
tRCD tRSH N
'CRPI‘" - - ICAS o
-
VlH—A Ny,
(CAS / UCAS N /
viL — {RAD K
tASF tRAH
tCAH
o | LASC [ [ - tAS‘Fl
VIH- AT COLUMN ROE @
ROW - > ROW
AD~AT11 Q& ADDRESS %:-:’:-. 5 ADDRESS KW fzfv?g:;\(«;:(ﬁ ADDRESS
VIL — X SRR £ 1 L XK D A o e
tAwWD -
- tCWD ] T
tRWD ] | 1RWL 5
twp .
_ VIH = B A T B e
w SRS
VIL — h '\ ) 5 /
DS - OH o
VIH =~ 2
- 25 DATA VALID &
INPUTS :
( ) V|L“’.?:. o tCAC \:". s \‘)\‘ 0020 0. 0.0
tcLz
po1~bDa1e  YOH- HiZ a DATA ) Hi-Z
OUTPUTS Has VALID o
( ' vou- REC v
— 100D
10Z0 1OEA 10EH
b+ tOEZ
VIH = % .1\:" SN K A, ‘-x' I PRI
BF A OO0 oot X N X
o SR SB[
14
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Prefiminary Spec. ' MITSUBISHI LSls

7% MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPEX PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Byte Read-Write, Read-Modify-Write Cycle

IRWC -
tRAS — || _RP
VIH-""
RAS \ / \
viL—
tCSH
—_g S—
tRCD 1RSH
ICRP | |[—— S
VIH — 3o o o on
[CAS ety
(or UCAS) VIL =0
1CAS tCRP
— =
‘
UCES \ /
(or LCAS) X
IRAD
tasa 1RAH - ICAH
o e LASC fe] [ S— tAsi
ROW e COLUMN X X K, 'X" el ROW
AO0~A11 ADDRESS \ ADDRESS RPN ;.(;.";.;'Q 2 /( ADDRESS
) 1AWD ~
tRCS -~ 1CWD | e towt
- tRWD — 1RWL
e WP
. VIH = o o e o et \\.» T o =
W KHRE SR /'*-(;/ \
SR o LR el K K KX,
VIL = XN SO0 O X
DQ1~DQ8 VIH — o \.: R R R RS ) 1\ Wy
(INPUTS) VIL — DS NN . .~' K AN, v” SRS . LAAK,
DQ1~DO8
{or DQI~DQ16) Hi-Z
(OUTPUTS)
105 oo | {OH -
tnze
DQ9~DG16 VIH = B0 TR =R TR R IR AP
(INPUTS) VIL — X e OO 6 S B Al tCAC o Sl T W W el W e e
taa
e B
1cLz
DQ9~DO16  VOH-- ) roaTat i
(or DQ1 ~DQB) Hi-Z VALID ¥ Hi-Z
{OUTPUTS) voL - \RAC e §
- S topoo
tzo tOEA tOEH
b3l tOEZ

/f
>

/

15
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Preliminary Spac. MITSUBISHI LSIs

TEY MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Reacl Cycle

tRAS tRP
[ = - -
VIH-T
RAS \ l
VIL —- -
i tCSH - tHPC tRSH
[ 2 s S <
tCRP tRCD ICAS tcp 1CAS 1cp ICAS
[ o St Lo —
VIH - 550 \ 4
—= QL
LCASIUCASVIL et
{CPRH
tasR
tASR {CAH tasc| | tcaH “tasc| | tcaH B
- - p— p—1 > Ll
VIH_,lxz A \:)\ _.\-. > R .»-’ J'(\
)58)\ ADD COLUMN-1 K‘w"‘ FOK| coLumn-2 B }\X COLUMN-3 xﬂg:\” ADORESS
AO~A1T e & S A
tARH
tCAL tCAL 1CAL tRCH
- - o S ] S
w V'*‘*;Qw N PRty
. ,x\g: O
1ozc
VIH = TR I e v
DQ1~DQ16 HoOIR R XN Hi-Z 2
(INPUTS) VIL — DN A tCAC \cAC 1CAC REZ ‘:9“- el
t4a tAA AA tOHR
- L —_ - e | |— >
‘c; {0OM toFF|
tDOH
. N s > oHe |
VOH- g DATA DATA DATA )
DQ1~DQ16 -Hi-Z
OUTPUTS) o, / VALID-1 ) VALID-2 VALID-3 ‘_;—
tRAC tcPA tcPA
hee € S — Soo— g -
1bzo tOEA e
B .
= e tOEZ
-' . WL W
o DRRRRTEREI BB
VIH . SO0 _,-\_\,\.-:N\y'*-cx = AR
<-»{ 1ODD
16
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Praliminary Spse.
(Rov. 3.0)

MITSUBISHI LSIs

M5M4V16165BJ,TP-6,-7,-8,-6S5,-75,-85

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Byte Read Cycle

tRAS AP
——————— ] | >
VIH - 4 N
RAS \ 4
viL - it \.
] 1CSH HPC {RSH
tcRP T e -
T 'RCD tcp || 1CAS | tcp
ViH- y
RS X \ /
(or UCAS)  VIL —CX0e ‘
<85 <ol tere
— VIH = 305050 :
UCAS __ R N / \ /
(or LCAS) VIL — 0
L {CPRH
{CAH tASC {CAH tAsc tCAH tASR
poi jote—» pe—
2K £ 0
soy )
~ 1 c MN- 20 Y COLUMN-2 ~ 2 e ROW
A0~ A1 OLU 1 K);?:?\% COLUMN-3 x>>:)Q5>% ADDRESS
lRC‘L tRRH
|| teaL B caL ] |real tRCH
_ NaWaway A /«
W e D ¢
tnzc
DQ1~DG8 VIH = XXX oL 2000
{or DQI~DQ16) o 1 ,v) ,-)’S-\g‘x/c A Hi-Z 506000
(INPUTS) VIL = ! /~f’~. 2% \m
{CAC |R’Ez
1AA tOHR
pQi~D0as VOH- o I i
{or DO~ DQ16) Hi-Z “) v[:\ﬁ: ) )
{OUTPUTS) VoL - 4 -
ez
R
0Z3 tcPa < oo
™ > tCDD
DQI~DQIE  VIH_ T TR oo
{or DQ1~DQ8) S ,\.: {350 Hi-Z X8
(INPUTS) VIL = A2 \_,'\ e | {CAC tCAC \E')\ X
: Y AA tWEZ >
S e
cLz 1DOH 10FF
> < toHe| |
DQ9~DAI6  VOH-— y "
) DATA DATA \
{or DQ1 ~DQB) - Hi-Z ——— VALID-Y VALID-3 —
(OUTPUTS)  VOL-— 4 k Y 3
tRAC 1CPA
tbzo | tOEA o i
Me——— ———{ [
tOEZ
\OCH
vIL _
OE VIH _
17
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Praliminary Spac.

MITSUBISHI LSis

7Y MB5M4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPEI PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Early' Write Cycle

tRAS tRP
- e e e,
S
VIH- "
RAS \ [
viL - 3
< tCsH tHPC {RSH
ICRP {tRCD wcas | [ ep icas = | tcp 1CAS 1CRP
= et > | e | e
VIH-—:”.E\“.;‘ X 3 I
LCAS/UCAS o \ / \
v L = e
P 1cAL L tCAL
tASR| | tRAH {ASC | | tCAH tasc| | tcan tasc| | tcan tASR
t s s | P pe—>
fove e\ ROW
A0~ A1 COLUMN-3 X%X ADDRESS
twes | | twen twes| | twen wwes| | twen
- -«
_ Ty
sleteedels 22626502522 % 222
tos | | toH DS s | | toH
VIH = R 5 P R P R Pt =, L 2292 A,
DQ1~DQ16 OO OO 'X DATA DATA DATA /. S
SRS e e e . SN e 0 < 4 b
- ID- VALID-
UNPUTS) ) SSAAAE SAARZSY  VALIDA VALIDZ L3 AR5 Pedeteletetedeld
I
pa1~pats YOH- Hi-Z
(OUTPUTS) '
voL-
. T T A T T T TS R NS
OE <0 "}"-:_\/;\'E}';}'y ;;’;-:’;(B-")-:Q;?}%' 5 W@‘/
RO E 000 0 ¢ e 000 00000 00 0.0.0.0. 0020000000004
18
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Praliminary Spsv.
{Roy. 3.0)

MITSUBISHI LSlis

M5M4V16165BJ,TP-6,-7,-8,-65,-75,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Byte zarly Write Cycle

{RAS tRP
— S -
VIH=-"" %
AAS \ [ \
VIL -
{CSH tHPC {RSH
- 2 ] = —
tcrp| <
VIH - T3~ ]
{CcAS <*,\;>__ \ /
(or UCAS) ViL — (<)
{RCD tCAS tcp CAS wce tcAs tCRP
- S | | S S =
VIH — 0505 r
UCAS &;}'A \ f \ /
{or LCAS)  VIL— 2t
[ tCAL L tCAL
tasc | [1can tasc| | tcan tasc| [ tcan tASR
et —ng = Pzl v >
R 2N S WS Fow
_ COLUMN-1 [K2525K] COLUMN-2 ’}_}, COLUMN-3 J>\ ADDRESS
A0~ A11 0ty Rt
wes| | twen twes| | twen twes| | twen
> - - :
— K}:_ e, 4 )':)6?_? .~ f>>>>>>>" &2
W AARAA felaloteds Seeaiaiels f._:i
tos | | toH tos | | toH
R
DO1~DG8 le_ o e A o o T )’.’,. ATA ‘ ). R A P R,
ey 058 DATA 505 00 >> o O X%
(or DQY~DQ16) é‘o{ XN o ,% VALID-1 o R ) VALID-3 .. 1\2)
(INPUTS) viL = SO Ei0atats oiteta 6% 'f)”‘)\- WS OO LA
DQ1~DO8  VOH-
(or DQI~DQ16) Hi-2
(OUTPUTS) VoL -
tos | | toH
DQ9~DQ16 VIH-%_T f\f‘x‘\ A B A A I AN % RS N I /'X AP 1'
o SRAIH KKK KA ><; DATA ’9)?:5_ % >§)
{or DG1~-DQ8) p: >>,{-?:-1_:-;: \«A% %‘x. MAPIARKKZA  vaLD-2 ’}{\ s, ’4:,:-{&& >?, > ;\ >>,
(lNPUTS) VviL - AN AN ] AN B NS ST A o N AT AT s‘l » ‘ .» AN AN
DO9~DQ16  VOH-
(or DQ1 ~DQ8Y) Hi-Z
(OUTPUTS)  yoL-
VIL _ :
o R R s
VIH _ <'\_;-\3\‘-. N )-y L X TSN Py ‘-1.\,, Lo )\ v\.f\.'y \/ 3
19
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Pralininary Spac. MITSUBISHI LSis

1 MBMAV16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPE: PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-8IT ) DYNAMIC RAM

Hyper Page Mode Read-\Vrite,Read-Modify-Write Cycle

tRAS 1RP
- —
VH-"" L
= \ /N
viL -
tCSH - tRWL
ICRP | [~ ™" tRCD 1CAS o HPRWC . lerp
T e - XCcP {CAS — |
VIH— T
[CAS/UCAS \ / \ /
- ~_tRAD_
S
1ask | [1RaH tCAH tasc cwL
! tASC |+ ICAH —+{tASR
VIH_. ot >.' I"J\/or\ OO g ¥ s N },‘ 7-).
% (RIS coLumn-1 Y52 LIy "4}}\" ) ROW
> - p 0t RO © ) COLUMN-2 * O bt
A0~AMN VIL — £ ::C: ADDRESS Sttt ?}E-. %Y ADDRESS
1AwWD - . tawp
tRCS tcwo ‘C“ﬁ: tRes>Hel  owo L
— - - -
r_ WP wp
_ W
w N A \
1AWD 1cPWD
— - —— -
10z toH | toze
DS [ «—n tos 1DH
DO1~DQ16 Hi-z I\ oata ‘?oi HI-Z ). DATA  N/>0OKK
(INPUTS) ) Y VAL A ' \ VALID-2 AR XX
tCAC 4 \CAC
1AA 7Y
1cLz >t tcLZ
VOH-
DQ1~DQ16 iz DATA i DATA i
(QUTRUTS) o — vaup-1 pr————Hi-Z VALID-2 Hi-Z
tRAC cpPA
- S 1000 - S 100D
1020 1OEA 1020 10EH
—
10E2Z +#—k t0EZ
10EA ey,
6—E / ’ L

20 MITSUBISHI Mar. 1995
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Pralirminary Spa. MITSUBISH! LSIs

Tt M5M4V16165BJ,TP-6,-7,-8,-6S,-75,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Byte Re ad-Write,Read-Modify-Write Cycle

L tRAS \RP
VIH-— \
RAS :
VIL — ] 7 \
Pl ICSH tRWL
1crP | >
—
VIH = TR e
LCAS O
(or UCAS)  wiL — &K
tCRP
~__ tRCD tcas tHPRWC
G - ICAS -
o \ I\ /
(or LCAS)
tRAD
—— -
tAR | [tRAH A tASC tCwL
] tASC | ICAH ICAH —>tASR
VIH = ¢ o ) AOW S het N A ROW
AD~AT1 AN apDRESS COLUMN-3 KQ%A&%-} ” orumn-2 - ek dH BN appress
viL — QM0 I NIRRT A R
tawD — tawo
~_tcwp ‘C“’l’: n tcwo
o - twp B - twp
w \ ) 3 /. % RO W
N A
tRWD tCPWD
p—_ ——— B—— -
—_— ) _—
0Q1~DO8 RPN
(or DQ9~DQ16) o b 8
(INPUTS) e "
DQ1~DQ8 VIH—
(or DQ9~ DO16) Hi-Z
(OUTPUTS) viL —
tozc 1oH |1DZC
tos l < \DS toH
DQ9~DAQ16 VIH — o oo e o e o 4 ] XA T CEY)
NN 200 ¢ ; X DATA ; DATA
{or DQ1~ DQB) o :':-:'é-:"if','l Hi-Z < VALID-1 ’m, Hi-Z VALID-2 K;é&;b
(INPUTS) VIL — 2 Wy {CAC ’ / v 1A A A0)
tAA tAA
Lz 1IcLZ
DQI~DQ16  VOH-— -
. DATA . DATA
{or DQ1 ~DQ8B) Hi-2 ,{/ vatio-1 ef—————Hi-Z NVALID-2 e Hi-2Z
{OUTPUTS)  voL -
tRAC CPA
— S tobo e—
tDZO  tOEA tozo ! tOEH
toEZ tOEZ
OE

! MITSUBISHI Mar. 1995
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Prgliminary Spsac.
{Rav. 3.0)

MITSUBISHI LSis

M5M4V16165BJ,TP-6,-7,-8,-65,-75,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Mix Cycle (1)

B tRAS tRP
) tRWL
ViH-—\ .
RAS \
vIL — - ICRP
{CSH tHPC tHPRWC Ang
- ——] | | S
ICRP
tRCD -~ llCAs tcpP {CAS tcp tCAS
< e e — S
VIH -5 3 L ' wcwl | L1
LCAS/UCAS X \ [ \ / ,/
VIL =255
{RAD
[ e —
tASR 13AH {CAH tasc JlCﬂH tASC | tCAH tASR
ViH = 3530 v
AO~A 5¥:x UMN-1 L2 ADDRESS
M 200
{WCH
1CAL CAL
3 o 3
— VIH -
W 'x.f‘_i ;3,-3"-
viL =X \,\ o .
toze oS oM
-
DQ1~DQ16 A DaTA ¥
(INPUTS) ICAC Y7/ VAUD-3 AKX KM%
tAA
tcLz
-
po1~poie YOH- His DATA DATA §
(OUTPUTS) BAS "/N vaLD-1 VALID-3
VoL~ 4 y
~ tRAC {CPA
b e ————— ‘ S
bzo > lSE: tOEZ tozo | 10EA| toe2 1OEH
ViL >| 1+ T
X X SO A K, tOCH
SE B e ot e,
OE wu_% :\":-{W;'::‘,-é{, 'S\ 4 W0 t0a%%
—
100D tooo
22
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Praliminary Spac. MITSUBISHI LSis

7" MBM4V16165BJ,TP-6,-7,-8,-6S,-7S,-85

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Mix Cycle (2)

VIH -
RAS
viL -
tHPC
[ ——— ——
VIH— r— !
{CAS/UCAS \ / \ z \
ViL - —
tep 1CAS 1CAS
< e — >
1ASC 1caH tasc tCAH tasc 1CAH
},(___> > < > <>
VIH= Troton X LSRR A
AO~A11 SO COLUMN-» K»j{fi (A COLUMN-2 KK;(: QX COLUMN-3
viL — 2R A ! 5 0.9.0.0 oL UK
- tcaL tRCH - 1cAL
twes | {tweH
_ VIH- D
w 1HCWD - \
viL —
tHAWD \oH
y oS > oze
. HPWD __I | = z¢|
-~ VIH - NS DATA SOOI, .
?S;UTI;QW Hi-Z X VALID-2 KQ@\’ ;&‘;;“ Hi-Z —
( ) ViL — tcac OSSN T AN tcac
l«—— —=~ 5 [ <
taa
< > IWEZ N tcPA
1CPA < >
< - | {CLZ ¢y
pa1~bate  YOH- ///L/ ,,/fy/’//’;////ﬁ DATA Y HI-Z f DaTA
outPuts) 7 /_L/, S IAS S vALID-1 ] 10-
tHCOD
< tOEA
tOEZ 1DZC > | |«
1HACD <
tooD
viL _ [ HPOD l \
OE VIH_ 1 4
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Pralirninary Spac. MITSUBISHI LSls

TP M5M4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BiT ) DYNAMIC RAM

Hyper Page Mode Read Cycle ( Hi-Z control by OE )

1RAS
| < - tRP o
VIH=-"
RAS \ / \
ViL — b
- 1C5H - tHPC tRSH
{CRP [ =" ACD tcas | [tep ICAS tcp 1CAS tCRP
. e — ] | — -
. \ A N & N /
[CAS/UCAS |, _ SXX )
- tCPRH {ASR
tCAH tASC| | {CAH tASC| | 1cAH
Py pe— P
VIH— 59,078 Y KK ROW
COLUMN-1 umn-2 Y] cotumnaa [YAPL
A0~A11 ViL — K,-’ B x *8 "-f\ ADDRESS
tRAL tRRH
e,
tRCS -
< > tRCH
VIH- O ,,\24, SO
W T R
ViL - ( ™, 5 t\»ﬁ( - )’
IWEZ
tbzc
{RDD
tcDD
par~pate VN g\()« oL N Hi-Z I‘Q’{S@
(INPUTS) ,))\ \.D' G0 {CAC lcac tCAC {REZ KR
1Al taA taa 1OHR
| e — e >3
- "~ oon =1 1GFF
tcLz D 1cLz ~1oHC
>4 { £ >
VOH- DATA DATA DATA DATA
1~ i -
&%Tpgg)s v —Hi-Z Alvatio-1 iAo VALID-2 )—Hi Z VALID-3 }_
oL- IRAC I
| - ——f—— | {0EZ {CPA L tcPA -
tOEA tCHOL
tozo 10CH (okz
1OEZ
1OEA B e
oF OIS
LT
tOEPE > 10EPE les{ 100D
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Praliminary Spee.

MITSUBISHI LSls

P M5M4V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hyper Page Mode Rezd Cycle ( Hi-Z control by W)

tRAS tRP
- = >
VH-" 1
RAS \
ViL ~
L tCSH ~_tHPe tRSH
teap| | IRCO 1cas_ | [ t6p_  ICAS™ | 1cP 1cAS {CRP
| E ot B S “ - — . -
— — VH-XW s
(CAS / UCAS \ / \ i \ /
VIL — o
{RAD {CPRH
tasr| tRan {CAH tasc| | 1caH 1ASC| | tCAH ASR
b <, tascled Shind o] | =
VIH = 370/ [ A \, . o4
SCAf  FOW o) o NS0 3 MDY ROW
A0~ A11 %(\.) ADURESS oeoe K| COLUMN-1 ;;2})\ COLUMN-2 938188 coLumn-3 [tk :;‘ 35X aporess
VIL - b N, 2045 P e ol
| [ A {RRH
tRCS {RCH -» - > >
T _>.| L_ tRCS >{{RCH
) i
! 10z
‘ el \WPE tRDD
tCoD
- VIH = TR0 T NP W
SS;UTDS)O16 5 T § {CAC Hi-Z });)_D' .;;‘
1IcAC tCAC \rez L
<tAA> 1aa Y OrR
1cLz \DOH twez |tz 1OFF
> > - T tOHC
pa1~pa1s YOH- Wiz bATA F DATA Hi-2Z DATA
outPUTS) | I E— VALID-1 VALID-2 VALID-3
tRAC - tcPa tcPA
S tDz0  tOEA e -
] tOEZ
tOCH <
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Spee.

{Rev. 3.0)

iminary

Proli

MITSUBISHI LSis

M5M4V16165BJ,TP-6,-7,-8,-6S,-75,-8S

HYPE3 PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

RAS-only Refresh Cycle

{RP

T e

{RPC

L —

tRC

tRAS

tASR

ROW
ADDRESS

DX

-
S e
NN

-
Al
SN

R

P

{RAH

ViH —

RAS

ViL —

(1))
<
Q
)
(7]
<
8]
-

tASF

.
Seted

»

ROW
£DDRESS

S

N,
,

X~

\
S

%

0

/ L
o, g
PR -

e

».

S
]

L
=¥

A
X

e

KA

SR

™,
)
[

VIH—X >
ViL — 225

A0~ A11

0w
]
@
op
L2
Q
3z

VOH~

Hi-Z

DO1~DQ16
(OUTPUTS)

VoL~

Y

"

P NN,

T

.;

'y

xS

Mar. 1995

MITSUBISHI
ELECTRIC

26



Proliminary Spec.

MITSUBISHI LSIs

T *? M5M4V16165BJ,TP-6,-7,-8,-6S,-7S5,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

CA

before RAS Refresh Cycle, Extended Refresh Cycle®

| tRC —— tRC -
tR 2 tHAS L tRAS . w\mp_
VIH - ¢ 1 ! ‘S !
RAS / \ / \ / \
viL— 4
RPC tCSR tCHR tRPC  ICSR tCHR \RPC r—-'c’"’
s : = S
=i AR X
LCAS/UCAS > A
Vil — __ i
1CP 1
tASR
F(4
W e e
AD~AT Y R R S S S YAPORESS/\ADDRESS
p))
e
tRCH tRCS
v 1] ( [
IH— e TR e A S SR SR S o o A AL SR s AR A v o o o -, v
— e ey F >
ViL — l "(:&‘/;{;‘s::\ Ny’ ?\. aRavanara e NNy ?’"1 NN RATATATA A A A AT
7
{(
AW N, N N N N N N P N N I N N P S P N S WL d
(INPUTS) R e S e o O o o I DR
P24
—
pat~po1s  YOH-

(QUTPUTS)

JOEZ

VIH-

viL—

ol

{C
R Y
. A 4
_s?;_):}"_-?‘,:‘ ';.-"~.('S.:":,.:'~.x._’\.f'~.’(.y<\.,’~,.{ ,S‘. LI ’c}‘a}':-’\‘-"- SRR, D a0 %620 % %%
)
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Preliminary Spye.
{Rav. 3.0)

MITSUBISHI LSIs

M5M4V16165BJ,TP-6,-7,-8,-6S,-75,-8S

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Hidden Refresh Cycle (Fead) (Note 30)

1RC tRC -
< e 1RF.
e tRAS | P | e 1RAS ! P
VIH -
as \ \ N
VIL — -
{CRP tRCD tRSH {CHR
LS E ot = S
VIH=X] ,‘-.A;\;.s:
LCAS/UCAS , _ (XX
{RAD
. e — (ASEJ
tASR ol L IRAH  tasSC (tCAH\
VIH—S&;\, ROW COLUMN N S N SN S S ROW
o dod ol R s sttt
RO~ANT 82 \’X ADDTESS ANS\| [AODRESS KX\’{K i s e
\RAL {RRH
- tRCH
VIH = TR AN AT s T >
— SRR T R >
viL =X :)3\»{- 0 S >
tCDD
tozc|| . — -
\RDD
VIH=-T 9
DQ1~DQ16 Hi-Z W . S
(INPUTS) VIL — Q REZ L5 00505 2
tcAC tOHR
AR tOFF
S tekz
L 10KC
VOH-— >
DO1~0DQ16 . y Rl
- AT Hi-Z —
(OUTPUTS) VoL — Hi-Z \{://_ DATA VALID y li-2
o {RAC
tDZ0 1OEA . ‘?cf;o >
v ~_1ORH
SE e JeTeseseses
VIL - GRAHH, < SRS o0 el
Note 30: Early 'vrite, delayed write, read write or read modity write cycle is applicable instead of read cycle.
Timing requirements and outpul state are the same as that of each cycle shown above.
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Pralitninary Spec.

(Rev. 3.0) M

MITSUBISHI LSis

5M4V16165BJ,TP-6,-7,-8,-65,-75,-85

HYPER PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

Self Refresh

Cycle™ (31)

tho {\RASS - L tRPS
— ViH -
RAS / \ \
viL- o
{RPC
tRPC
{CRP
ICSRA tCHS ]
—_— VIH— T
CAs / %&- X
Vit - __4 {CPN !
tASR
ViH - T e T T T T T T
O ARSI %&N&G&mmx&%gﬁ ROW
~ B SN NN AN A o A A A
AOTATY = S 3\(;’}\:}""}}32)( R AR KRR K X | ADDRESS
tRRH
tRCH
e VIH - PNNONG o PO P S S
. R RS
Vit — \ R IR RRELRSNR
tRDLC |
tcoD |
ViH— Hi-Z e T RN . >
R
< RS b ; 000 00
(INPUTS) - —tREZ R o R K K SR IR R KRR HKRR

29

MITSUBISHI
ELECTRIC

Mar. 1995



Prefiminary Spzc. MITSUBISHI LSis

Y M5M2V16165BJ,TP-6,-7,-8,-6S,-7S,-8S

HYPEF PAGE MODE 16777216-BIT ( 1048576-WORD BY 16-BIT ) DYNAMIC RAM

SELF REFRESH SPECIFICATIONS

Self refresh devices are d:noted by "S" after speed item, like -6S/-7S/-8S. The other characteristics
and requirements than the helow are same as normal devices.

ELECTRICAL CHARACTERISTICS Ta=0~ 70°C, Vce=3.3V £ 0.3V, Vss=0V, unless otherwise noted) (Note 2)

Limits
Symbol Parameter Test conditions Unlt
Min Typ Max
Avarage supply current
lkecoavy | tromvee M5MAV161658 (S ) RAS = cas 5 0.2v ° 200 kA
Self - Rafresh cycle

TIMING REQUIREMENT 3 (Ta=0 ~70°C, Vcc=3.3V *+ 0.3V, Vss=0V, unless otherwise noted See notes 13,14)

Limits
Symbol Para metar M5M4V161658-65 |M5M4V16165B-75 [MSM4V161658-8S | ynit
Min Max Min Max Min Max
trass |Selt Refrash RAS low 5uisa width 100 100 100 us
trPs Selt Refresh RAS high precharge timae 110 130 150 ns
tews Self Refresh WAS hold time - 50 - 50 -50 ns

SELF REFRESH ENTRY & EXIT CONDITIONS

(1) In case of distribute:d refresh

The last/ first full -efresh cycles (4K) must be made within tNS/tSN before/ after self refresh ,
on the condition of tNS:< 64 ms and tSN < 64 ms.

tns tsn
f—>
T [ E——
DISTRIBUTED REFR:SH DISTRIBUTED REFRESH
<4K /B4 m: > <4K /64 ms >

(2) In case of burst relresh
The last/tirst full refresh cycles (4K) must be made within tNS /t{SN before / after self refresh ,
on the condition of tH3 + tSN =< 64 ms.
tsn

D i<
T mm [ m -

BURST REFRESH BURST REFRESH
«<4K/64ms > <4K/64 ms >

tns
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